Fibroblast growth factor and ex vivo expansion of hematopoietic progenitor cells.
Fibroblast growth factor (FGF) belongs to a family of heparin-binding polypeptides and shows multiple functions including cell proliferation, differentiation, survival and motility. The expression of FGF receptors is widely distributed on different hematopoietic progenitor cells and stromal cells, and FGFs play an important role in hematopoietic stem cell homeostasis. FGFs have been shown to sustain the proliferation of hematopoietic progenitor cells, maintaining their primitive phenotype. Basic FGF (bFGF, FGF-2) stimulates the formation of an adherent stromal cell layer in human long-term bone marrow cultures, and promotes hematopoietic cell development. FGF-2 has also been shown to synergize with other hematopoietic growth factors to enhance in vitro colony formation by several classes of hematopoietic progenitor cells. Results of ex vivo expansion and clinical trials to date suggest that hematopoietic cells cultured under stroma-free cytokine combination conditions may be insufficient to restore hematopoiesis after a myeloablative conditioning regimen, although some recent trials demonstrated an improvement in engraftment and a reduction of the period of pancytopenia, especially neutrophils and platelets, after transplantation. A recent study by our group demonstrated that FGF-2 is effective in supporting the generation of megakaryocytic progenitor cells during ex vivo expansion. These observations could be useful in reducing the long period of severe thrombocytopenia that occurs frequently after umbilical/placental cord blood transplantation. The development of more effective amplifying systems for hematopoietic stem/progenitor cells can be expected since FGFs have multiple functions in hematopoiesis.